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A

Pur pose

To provide guidelines for Indian Health Service (IHS) new
construction, renovation, and operation of existing health care
facilities in designing and equi ppi ng nedi cal inmagi ng darkroons to
control exposure to toxic chem cals.

Backgr ound

The toxic chemicals used in nedical inmaging darkroons may cause
dermal or respiratory diseases in exposed individuals. 1In each
case where nedical inmaging staff were affected by occupationa
chem cal exposures, safer work practices were needed and probl ens
were found with the installation of equi pment and room
ventilation. Appropriate equipnent installation and room
ventilation are critical elenments in the prevention of
occupational disease in staff.

There are at | east 300 agents known to cause occupational all ergy,
i ncludi ng several agents used in nedical inmaging. Al so, there are
ot her potentially-hazardous products used in fil m processing
causi ng such health effects as dernmal and respiratory irritation
These products are used in differing concentrations and

conbi nati ons dependi ng on the product brand and nmanufacturer

The potential health effects fromchenical nixtures and byproducts
are unknown. The nixing of processor chem cal conponents nay
cause the rel ease of sulfur dioxide, another respiratory toxin.
There are reports indicating that silver recovery units may be a
significant source of sulfur dioxide if the filters are not
changed regularly. This unit can also be a source of exposure to
the processing chenmicals if the |lid to the recovery unit is not
tightly applied and/or if the unit is not properly installed, and
t he sol ution backs up or floods the floor

Currently, many |IHS nedical inmaging darkroons are cranped and
poorly ventilated. Automatic processors can generate considerabl e
heat to hasten the fil m devel opnent process. Wile the processor
manuf act urers speci fy m ni mum space and nechani cal requirenents,
these design criteria are often ignored by the designers and
contractors.

Current processor design requires the operator to cone in close
contact with the chenicals while renoving and cl eani ng cross-over
rollers and processor racks. Despite close contact with toxic
chem cals, the nedical inmaging staff are seldomrequired to use
personal protective equi pnent when perform ng these tasks.
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Many snal |l er operations do not have autom xers, requiring hand
m xi ng of solutions. This increases the potential for exposure to
toxi ¢ chemi cal s.

Design Criteria

(1) The critical elenents to reduce exposure to toxic chemcals
in medical inmaging are proper equipnent installation and
adequate roomventilation. |HS staff and the
architect/engineering (A/E) staff should review and verify
the follow ng design criteria:

a.

Revi ew desi gns and specifications to assure that the
darkroomis ventilated at a minimumrate of 10 roomair
changes per hour (ACH), neasured as air exhausted;
under negative pressure; and that all air is exhausted
directly to the outside. Sufficient nmake-up air nust
be allowed to assure proper operation of the system |If
there is a possibility of accunulation of toxic vapors,
i.e., if chemcal tanks are | ocated inside the

dar kroom the exhaust bl ower should be wired to run
continuously. The ternination of the exhaust duct
shoul d di scharge at |least 8 neters (m fromany supply
inlet.

In many | ocations, the chemical tank for the processor
is located outside the darkroomin a small al cove.
Unless the area is well ventilated, i.e., at |least 10
ACH with no recirculation, a snall slot hood exhaust
system should be installed in the wall above the tank
Wil e there are no standard designs for venting an
automati c processor, the Anerican Conference of
Governnental Industrial Hygienists has design criteria
for simlar applications. One effective nethod woul d
be to provide a slot hood with di nensions of 50
mllimeters (mm) in height and as |ong as the processor
tank in wide. The system should be capabl e of
exhausting at a rate of 75 neters per mnute at an

ef fective distance of 150 nmmfromthe hood, e.g., for a
800 mm (30 inches) wi de processor and a flanged hood,

t he exhaust bl ower shoul d be capabl e of renoving at

| east 280 liters per second to 420 liters per second
(600-900 ft3/mn) of air.

In addition, the chemical replenishnent tank is often
| ocat ed outside the darkroom This tank may al so be a
source of toxic vapor release and may require a |l oca
exhaust hood simlar to that described above. Leakage
fromthis tank can be mninized by assuring that the
floating lids and tight fitting covers are in place.

Provisions will be made for the installation of
equi pnent in conpliance with the manufacturer’s
speci fications. An exhaust duct nust be connected to
the filmdryer to discharge contaminants directly to
the outside. Also, this exhaust duct shoul d be
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constructed of snoboth plastic, alumnum or gal vani zed
iron materials equipped with an air regul ator assenbly
to attain maxi numefficiency. One manufacturer’s
specifications call for a negative static pressure of
0.75 mmand 1.0 nm of water to be maintained in the
vent. Project planning should also include the
purchase of a pitot tube and inclined manoneter or

ot her appropriate pressure neasuring instrunent to be
used in evaluating static pressures as a part of a
preventive nmi nt enance program

Each manufacturer al so provides specifications for
processor space requirenments. These requirenents mnust
be followed to assure m ni mum cl earances to maintain
and service the unit. Al so, space requirenents for
silver recovery or other critical functions nust be
considered in the darkroomdesign. A particular
concern is the arrangenent of pipes and el ectrica
connections to elininate tripping hazards. Processor
manuf acturers nay al so specify approved materials for
waste piping, e.g., one manufacturer prohibits the use
of copper piping and recommends only gal vani zed iron or
polyvinyl chloride materials. The Area Institutiona
Envi ronnmental Health staff should be consulted
regardi ng the space and plunbi ng design of this area.

If the project calls for a day-light |oading processor
m ni nrum space cl earances should be provi ded per

manuf acturer’s specifications, and the room shoul d be
ventilated at a rate of at |east 10 ACHwith no
recircul ation.

The feasibility of specifying a processor using a

gl ut aral dehyde-free fixer should be considered. This
woul d elim nate one chem cal that has been denonstrated
to cause sensitization; however this process is a new
technology that is not suitable for all single emulsion
filmns.

The design will include the installation of a utility
sink in close proximty to the automatic processor

Provisions will be nade to specify the installation of
an autom xer for repleni shnent sol utions.

Provisions will be nade to specify the installation of
an ANSI approved eyewash station (Z358.1) in the
departnment near the area where chemicals are nixed. An
on-the-faucet eyewash unit is not acceptable if it is
the same sink used to clean crossover racks because of
the potential for contami nating the eyewash unit.

(2) The processor and ventilation systens should be eval uated at
| east once a year to assure the absence of |eaks, and to
verify mninmum air exchange rates and negative static
pressures in the processor vent. Provisions stated in
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paragraph C., sections (1)a., (1)b., (1)g., and (1)h., nust
be considered for existing health care facilities. The
installation of a |ocal exhaust systemdescribed in (1)a is
required if a new processor is being installed or if the
darkroomis bei ng renodel ed.

D. Ref er ence St andar ds
(1) Anmerican Institute of Architects 1996-97 Quidelines for
Desi gn _and Construction of Hospital and Health Care
Facilities; and
(2) Anerican Conference of Industrial Hygienists, 1996
Publication #2091 Industrial Ventilation: A Manual of
Reconmended Practice.
(3) Anerican National Standard Institute Z358.1
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